During a 20-year follow-up of 1,621 men and women aged 40 and over in Hisayama, Japan, 18 were found to have suffered transient cerebral ischemic attacks (TIAs) determined by clinical symptoms based on criteria proposed by the US Joint Committee for Stroke Facilities. The average annual incidence rate for the first TIA was 0.56 per 1,000 residents. Age and high blood pressure were strong determinants of TIAs for men. Nine of the 18 cases with TIAs (50%) subsequently developed cerebral infarction, an incidence significantly higher than that in the 1,603 subjects without TIAs (10.9%). Lacunar infarcts were most commonly found on pathologic examination of patients with TIAs who had had a subsequent stroke. (Stroke 1987;18:844-848)
Transient Cerebral Ischemic Attacks in a Japanese
Community, Hisayama, Japan Kazuo E xtracranial atherosclerosis has been reported to be less common in Japanese than in whites, 1 leading to the presumption that the incidence of transient cerebral ischemic attacks (TIAs) is lower in Japanese. However, there have been few epidemiologic studies of the incidence, precursors, or consequences of TIAs for Japanese. In 1974, the US Joint Committee for Stroke Facilities described the clinical criteria for diagnosis of TIAs and presented a questionnaire applicable to field surveys of large populations to identify persons who have recently had TIAs. 2 The present investigation was undertaken to determine the incidence of TIAs in a general Japanese population and to elucidate the predisposing factors for and outcome of TIAs in terms of both completed stroke and mortality. The study is based on data from the long-term prospective population survey for cardiovascular diseases conducted in Hisayama, a Japanese rural community.
Subjects and Methods
A prospective community study was begun in Hisayama in 1961 with emphasis on detecting the incidence of cerebrovascular disease. The 1960 census figures indicated 1,841 people, or 27.6% of the population, aged 40 and over, similar to the average for Japan as a whole (28%). Since November 1, 1961, excluding 37 cases who moved out of town or who already had hemiparesis due to stroke, 1,621 persons > 4 0 years old (707 men and 914 women) have been observed. Details of the methods of examination and follow-up have been described elsewhere. 3 -4 Whenever new neurologic symptoms occurred, the patient was carefully evaluated by the study physician within 12 hours, either at home or at the hospital to which the patient had been transferred. If he/she had had a stroke, the type of cerebrovascular disease, including TIAs, was determined by a member of our cerebral vascular research group, 5 based almost exclusively on the temporal profile of the onset, evolution, and course of the symptoms. This was usually accomplished with reasonable accuracy by a detailed history and neurovascular examination.
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Some patients were brought to the university hospital for further examination and diagnostic evaluation including skull and chest x-ray, electroencephalography (EEG), cerebrospinal fluid (CSF) analysis, cerebral angiography, radioisotope brain scanning and, recently, computed tomography (CT), echocardiography, and Holter electrocardiography (ECG). When a person died, an effort was made to obtain permission for autopsy from the family. Autopsies were performed at the Department of Pathology of Kyushu University. The autopsy rate for 20 years of follow-up was 82.4% of the deceased in the cohort population. The documented history and all available information in the follow-up record of patients with TIAs were reexamined based on the criteria offered by the US Joint Committee. 2 A special effort was made to exclude subjects with transient symptoms such as syncope, unexplained unconsciousness, dizziness or nausea, or vertigo (unless this last symptom was associated with other symptoms of brainstem ischemia). During 20 years of observation from November 1, 1961, 257 strokes occurred: 184 cerebral infarctions (CIs), 43 cerebral hemorrhages, 22 subarachnoid hemorrhages, and 8 ill-defined strokes. Of 184 subjects with CIs, 9 had TIAs prior to their stroke. The inci-dence of TIAs during this period forms the basis of the present study.
Results
Of the original 1,621 subjects, we identified 18 persons who had their first TIAs during the study period. No CI preceded the first TIA in these 18 subjects. Table 1 indicates the average annual incidence rate for first TIA per 1,000 residents. The rate was higher in men than in women for each age group except those > 70 years of age. The rate did not necessarily increase with age for either sex. The average annual incidence rate of TIAs for both sexes combined was 0.56 per 1,000 Hisayama residents aged 40 and over (95% confidence intervals 0.60-1.62).
Clinical features of the 18 subjects with TIAs are summarized in Table 2 . The average age at the first attack was about 72 years, suggesting that episodes are clustered in old age. Ten subjects were determined to have TIAs in the carotid arterial territory according to their symptoms, while 8 had TIAs in the vertebral arterial system. Among the various symptoms related to carotid TIA, transient hemiparesis was found in 6 of 10 cases, monoparesis in 2, and aphasia in 2. Of the 6 cases with hemiparesis, 1 had amaurosis fugax. Among the symptoms attributed to vertebral TIA, weakness of both legs with or without dysarthria was noted in 4 of 8 cases, dysarthria and facial paresthesia in 2, numbness of both legs and dysarthria in 1, and dysphagia and dysarthria in another. Six of the 18 subjects experienced 2 or more episodes of TIAs. Thrombi of possible cardiac origin, such as heart valvular disease or atrial fibrillation, were noted in 3 of the 18 subjects, whereas carotid bruits were detected in only 2, indicating that severe atherosclerosis is not frequent in the carotid artery.
Nine subjects with TIAs (50%) had a subsequent CI during the 20-year follow-up. These included 5 who had > 2 episodes of TIA and 4 who had single episodes. This incidence was compared with that in the remaining 1,603 subjects of the cohort without TIAs. CI was observed in 175 of 1,603 subjects without TIAs (10.9%), and the incidence was significantly higher in the subjects with TIAs than in those without even after adjusting for age and sex (/?<0.01). Among the 9 subjects with TIAs who had a subsequent CI, 4 infarctions occurred in the first month and 2 others in the first year. Antecedent risk factors for TIAs were evaluated using data obtained at the initial examination in 1961. Subjects who developed neither CI nor TIAs were selected as control subjects (Table 3 ). Systolic and diastolic blood pressure at entry was significantly higher in TIA than in control subjects for men only (p <0.05, age-adjusted). The TLA group tended to have higher serum total cholesterol, atrial fibrillation, and hypertensive changes in ocular fundi. Smoking was more frequent in the TIA group, particularly for men, but the difference was not significant. There was no remarkable difference in other parameters.
Nine of the 18 subjects with TIAs died during the 20-year follow-up. The causes of death and underlying diseases of the deceased are listed in Table 4 . Only 1 of the 9 subjects had not had a subsequent CI. Six of the 8 cases of CI had been confirmed clinically before death; 5 of the 8 had cardiovascular complications, of which farcts in the basal ganglia or pons; the lesions were usually multiple. The remaining 2 subjects whose strokes had not been found clinically had solitary lacunes in the basal ganglia at autopsy. There were only 2 cases in which the subsequent stroke was considered to be a complete stroke due to thrombosis of cortical vessels. Discussion There have been no previous reports of the incidence for the first occurrence of TIAs in a defined Japanese population. According to reports from community studies in the United States, the average annual incidence rate for first TIAs was 0.31/1,000 (0.93/1,000 for those aged > 65) in Rochester, Minnesota, 9 and 1.1/1,000 in Seal Beach, Calif., a retirement community. 10 Rhoads et al" also reported the incidence of TIAs for Japanese men living in Hawaii. Adjusting the age distribution of 7,859 Japanese immigrants in their study to that of the Hisayama population, the incidence rate for first TIAs was 0.61/1,0O0/yr. 12 The incidence of TIAs in the present study is 0.56/1,000/yr, not less common than expected when compared with that in the previous studies if 95% confidence limits are taken into account. Angiographic studies of native Japanese populations 113 reported fewer extracranial compared with intracranial lesions, a reverse of the pattern found in whites. Brust 14 reported the ratio of the frequency of extracranial and intracranial lesions in Hawaiian-born Japanese as similar to that of native Japanese and statistically different from the white population. It might be presumed by these findings that TIAs are less frequent in Japanese than in whites. In the cross-sectional survey in 1978, we screened 2,449 Hisayama residents aged 40 and over to detect symptoms concerning TLA 12 by using the questionnaire from the US Joint Committee for Stroke Facilities. 2 Sixty cases with questionable TIAs were recalled for a second screening, which included evaluation of a detailed history by a study physician and detection of carotid arterial lesions by aus- •Cerebral infarction was not detected clinically. •Age at death.
cultation for vascular bruits and by carotid echo flow scanning. Twelve cases were detected through these procedures as possible TIA patients. Thus, the prevalence of TIAs among the Hisayama residents was 4.9/1,000, lower than the prevalence of TIA (13.8/1,000) in the white population of Evans County, Georgia, 13 and that (63/1,000) in an elderly, poor population of Chicago. 16 The mechanism of TIAs for Japanese may be different from that for whites. Investigators disagree about the pathophysiology of TIAs; some implicate hemodynamic factors 17 or emboli of platelet, fibrin, 1819 and atheromatous material, 2021 which are usually of carotid origin 22 but sometimes originate from the heart 2324 as in bacterial endocarditis. 23 In the present study, a subsequent stroke was thought to be due to embolism from the heart in 3 of 9 cases, and TIAs possibly occurred due to the same etiology.
Another striking finding in the present study is that a lacunar infarct was observed in 6 autopsies. Clinical symptoms in 4 of these 6 subjects were compatible with those of lacunar stroke, 26 " 29 and of those 4, 3 were observed on the side ipsilateral to the TIAs. No neurologic residua were detectable in the remaining 2 cases. Multiple episodes of TIAs were noted in only 2 of these 6 subjects with lacunar stroke. Three of the 6 subjects with multiple TIAs developed into embolic stroke, 2 developed into lacunar stroke on the same side, and 1 had no subsequent stroke (Table 5) . Waxman and Toole 30 have recently drawn attention to clinical ischemic events that fit the temporal profile of TIAs, but in which cranial CT shows a hypodense lesion suggesting infarction in the corresponding area. Bogousslavsky and Regli 31 noted the same evidence and suggested that cerebral infarction with transient signs (CITS) may be a usual finding in patients with internal carotid arterial occlusion who suffer isolated TIAs. By their comments, CITS should be differentiated from TIAs, which may be diagnosed only in the absence of a visible structural lesion. In our study, a severe stenosis of the internal carotid artery was found in only 2 of the autopsied cases, although autopsies were limited to half of the total cases. In addition, carotid bruits were detectable in only 2 of 10 cases of carotid TIAs. It may be considered, therefore, that mechanisms of TIAs observed in the present study differ from those for whites if TIA is defined as an episode of focal neurologic symptoms with abrupt onset and rapid resolution, lasting < 2 4 hours.
Fifty percent of the TIA subjects in the present study had a subsequent CI, a rate that seems extraordinarily high. Brust 32 mentioned that the natural history of TIAs varies among reports, depending on the methods of case selection used in studies and the different therapy that patients received. Toole et al 33 reported that deaths of 37 patients with TIAs due to atherosclerosis were attributable to myocardial infarction in 57% and to stroke in 38%. This concept, that the prognosis of TIAs is greatly affected by coronary heart disease, has been well recognized. It is interesting that in this study only 1 subject among the deceased with TIAs had a myocardial infarction. Although the number of cases analyzed was small, these results appear to be much different from those of studies in the Western population. This partly endorses the evidence that there were only a few atherosclerotic lesions in the systemic vessel in the TIA subjects in the present study. Moreover, high blood pressure seems to be more important than high serum cholesterol as an antecedent risk factor for men with TIAs in the present study. It can be conclud-ed by the evidence of this study that TIAs due to atherosclerosis in the neck vessels are estimated to be less common in the general Japanese population and that lacunar stroke might be important as a mechanism of symptoms resembling TIA for Japanese. Whether this condition should be included in the TIA category requires further discussion.
